Rat glutathione S-transferase. Cloning of double-stranded cDNA and induction of its mRNA.
Messenger RNA extracted from the livers of normal, phenobarbital-treated, and trans-stilbene oxide-treated rats was translated in a mRNA-dependent protein-synthesizing system. Immunoprecipitation of the translation products by antibodies against the Ya and Yc subunits of glutathione S-transferase detected two polypeptides of molecular weights 23,500 and 25,000. Subsequently, a clone containing glutathione S-transferase sequences was identified from a rat liver double-stranded cDNA library that had been prepared by homopolymeric tailing and cloning into the Pst I site of pBR322. Confirmation of the identity of the clone was obtained by recloning the 550-bp insert DNA into the phage vector M13 and utilizing the single strand recombinant phage DNA in specific hybrid selection of mRNA followed by translation and immunoprecipitation with antibodies to the Ya and Yc subunits. This recombinant phage, M13GST94, was also utilized in a new technique to synthesize 32P-labeled cDNA specific to the glutathione S-transferase insert DNA that was used subsequently in RNA excess solution hybridization to determine the relative concentration of glutathione S-transferase mRNA. Phenobarbital treatment resulted in a 3.2-fold increase in glutathione S-transferase mRNA over levels found in control rats, while trans-stilbene oxide increased glutathione S-transferase mRNA levels 5.7-fold. The DNA sequence of the clone was determined and utilized to propose a partial amino acid sequence.